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After more than 1 year after the initial pandemic wave of SARS- 

oV-2 infection, the consequences of coronavirus disease (COVID- 

9) are still affecting healthcare systems worldwide and over- 

helming local medical resources. Beyond the well-known compli- 

ations related to COVID-19 in the acute phase of infection, a grow- 

ng body of evidence is emerging about the implications of pro- 

onged symptoms called “long COVID” [ 1 , 2 ]. Along with dyspnea 

nd persistent respiratory impairment, up to 25% of recovered pa- 

ients complain of anxiety or depression several weeks or months 

ollowing the onset of symptoms suggestive of COVID-19 [3] . Com- 

ared to the estimates before COVID-19 outbreak, epidemiological 

ata suggest that COVID-19 confers 7-fold increased risk of devel- 

ping depression and mental health issues [4] . 

While understudied, the association between global pandemic 

nd mental illness has been described in past pandemics for over 

 century. Survivors of the Russian influenza pandemic of 1889 

eported years of fatigue, insomnia, depression, anxiety, and psy- 

hoses [5] . Similarly, in the 6 years following the Spanish flu pan- 

emic of 1918, first-time asylum hospitalizations in Norway with 

ental disorders attributed to influenza increased by an average 

nnual factor of 7.2 [6] . Survivors of Spanish flu were also reported 

o have increased rates of sleep disturbances, depression, difficul- 

ies coping at work, and suicide [7] . In more contemporary times, 

ollowing the 2003 SARS CoV-1 pandemic in Hong Kong, there was 

 32% increase in suicide rates, and survivors of SARS had persis- 

ently elevated stress and psychological distress levels [ 8 , 9 ]. Inter- 

stingly, in the prior pandemic literature, there has not been a con- 

istent association between gender and pandemic-related mental 

llness. 

There are inherent sex differences that have been noted in the 

athophysiology of COVID-19 infection as Bucciarelli et al. [10] el- 

gantly detailed in their review. While men tend to have higher 

everity and fatality rates in COVID-19 infection [11] , women, espe- 

ially middle-age women, are significantly more likely to develop 

ong COVID [12] . Although the exact mechanisms are not clear yet, 

 persistent subclinical inflammatory hypothesis associated with 

n autoimmune reaction are thought to partially explain the higher 

ncidence of this syndrome among women [13–15] . Other poten- 

ial etiologies include unmasking of comorbidities, residual damage 
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rom acute infection, and persistent viral replication [16] . Several 

f long COVID symptoms share similar characteristics with those 

f patients with mental illness including depression, fatigue, or 

eneralized weakness [17] , and, of course, depression by itself has 

ong been associated with cardiovascular disease [18] . Thus, along 

ith the mental health related symptoms, long COVID-19 may ul- 

imately represent a key substrate for an increased risk of cardio- 

ascular (CV) disease. 

Additionally, as previously noted during the Ebola virus and the 

ika virus outbreaks [ 19 , 20 ], women experience larger financial is- 

ues and consequent chronic stress due to their primary employ- 

ent in economic sectors more affected by social distancing which 

ignificantly suffered from the outbreak restrictions. Changes in 

ifestyle, isolation at home, along with the aforementioned mental 

ealth issues, promote an increase in sedentary time and a neg- 

tive dietary pattern. Unhealthy behaviors and the combined ef- 

ect of a proactive inflammatory substrate due to long COVID-19 

yndrome, may therefore represent relevant CV risk factors with a 

otential impact on prognosis. From this perspective, cardiac re- 

abilitation programs should be encouraged to mitigate the men- 

al health consequences of COVID-19 and to prevent the deleteri- 

us effects on the CV system. Ultimately, these data highlight the 

eed for a proactive approach to follow-up affected patients with 

 systematic assessment to include symptoms of mental and phys- 

cal health and to promote specific healthcare programs to support 

ealthier lifestyle and trained physical activity after COVID-19 in- 

ection. 

eferences 

[1] Carfì A , Bernabei R , Landi F . Persistent symptoms in patients after acute 

COVID-19. JAMA 2020;324(6):603–5 . 
[2] Yelin D , Wirtheim E , Vetter P , Kalil AC , Bruchfeld J , Runold M , et al. Long-term

consequences of COVID-19: research needs. Lancet Infect Dis 2020;20:1115–17 . 

[3] Huang C , Huang L , Wang Y , Li X , Ren L , Gu X , et al. 6-month consequences
of COVID-19 in patients discharged from hospital: a cohort study. Lancet 

2021;397(10270):220–32 Jan 16 . 
[4] Bueno-Notivol J , Gracia-Garcia P , Olaya B , Lasheras I , Lopez-Anton R , Santabar-

bara J . Prevalence of depression during the COVID-19 outbreak: a meta-analy- 
sis of community based studies. Int J Clin Health Psychol 2021;21(1):100196 . 

[5] Honigsbaum M, Krishnan L. Taking pandemic sequelae seriously: from the 

Russian influenza to COVID-19 long-haulers. Lancet 2020;396(10260):1389–91. 
doi: 10.1016/S0140- 6736(20)32134- 6 . 

[6] Mamelund S.E. The impact of influenza on mental health in Norway, 1872–
1929. Workshop. May 2010. Carlsberg Academy, Copenhagen, Denmark. https: 

//pdfs.semanticscholar.org/7276/25455394eab84386133b95cc97909017213f.pdf . 

https://doi.org/10.1016/j.tcm.2021.10.004
http://www.ScienceDirect.com
http://www.elsevier.com/locate/tcm
http://crossmark.crossref.org/dialog/?doi=10.1016/j.tcm.2021.10.004&domain=pdf
mailto:Alvin.Chandra@UTSouthwestern.edu
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0001
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0001
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0001
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0001
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0002
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0002
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0002
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0002
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0002
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0002
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0002
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0002
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0003
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0003
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0003
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0003
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0003
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0003
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0003
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0003
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0004
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0004
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0004
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0004
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0004
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0004
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0004
https://doi.org/10.1016/S0140-6736(20)32134-6
https://pdfs.semanticscholar.org/7276/25455394eab84386133b95cc97909017213f.pdf
https://doi.org/10.1016/j.tcm.2021.10.004


R.M. Inciardi and A. Chandra Trends in Cardiovascular Medicine 32 (2022) 18–19 

 

 

 

[

[  

 

 

 

[  
[7] Mamelund SE . Effects of the Spanish influenza pandemic of 1918–19 on later 
life mortality of Norwegian cohorts born about 1900. Department of Eco- 

nomics, University of Oslo, Memorandum; 2003. p. 31 . 
[8] Chan SM, Chiu FK, Lam CW, Leung PY, Conwell Y. Elderly suicide and the

2003 SARS epidemic in Hong Kong. Int J Geriatr Psychiatry 2006;21(2):113–
18. doi: 10.1002/gps.1432 . 

[9] Lee AM, Wong JG, McAlonan GM, Cheung V, Cheung C, Sham PC, et al. Stress
and psychological distress among SARS survivors 1 year after the outbreak. Can 

J Psychiatry 2007;52(4):233–40. doi: 10.1177/070674370705200405 . 

[10] Bucciarelli V, Nasi M, Bianco F, Seferovic JP, Ivkovic V, Gallina S, et al. Depres-
sion pandemic and cardiovascular risk in the COVID-19 era and long COVID 

syndrome: gender makes a difference. Trends Cardiovasc Med 2021;S1050- 
1738(21):00115–18 In press. doi: 10.1016/j.tcm.2021.09.009 . 

[11] Mukherjee S, Pahan K. Is COVID-19 gender-sensitive? J Neuroimmune Pharma- 
col 2021;16(1):38–47. doi: 10.1007/s11481- 020- 09974- z . 

12] Rubin R. As their numbers grow, COVID-19 "long haulers" stump experts. JAMA 

2020;324(14):1381–3. doi: 10.1001/jama.2020.17709 . 
13] Dupuis ML , Maselli A , Pagano MT , Pierdominici M , Ortona E . Immune re-

sponse and autoimmune diseases: a matter of sex. Ital J Gend Specif Med 
2019;5:11–20 . 
19 
[14] Inciardi RM , Solomon SD , Ridker PM , Metra M . Coronavirus 2019 disease
(COVID-19), systemic inflammation, and cardiovascular disease. J Am Heart As- 

soc 2020;9(16):e017756 Aug 18 . 
[15] Torjesen I . COVID-19: middle aged women face greater risk of debilitating long 

term symptoms. BMJ 2021;372:n829 . 
[16] Nath A. Long-haul COVID. Neurology 2020;95(13):559–60. doi: 10.1212/WNL. 

0 0 0 0 0 0 0 0 0 0 010640 . 
[17] Huang C, Huang L, Wang Y, Li X, Ren L, Gu X, et al. 6-month consequences

of COVID-19 in patients discharged from hospital: a cohort study. Lancet 

2021;397(10270):220–32. doi: 10.1016/S0140- 6736(20)32656- 8 . 
[18] Hare DL, Toukhsati SR, Johansson P, Jaarsma T. Depression and cardiovascu- 

lar disease: a clinical review. Eur Heart J 2014;35(21):1365–72. doi: 10.1093/ 
eurheartj/eht462 . 

[19] Davies SE , Bennett B . A gendered human rights analysis of Ebola and Zika:
locating gender in global health emergencies. Int Aff 2016;92:1041–60 . 

20] Wenham C , Arevalo A , Coast E , Corrêa S , Cuellar K , Leone T , et al. Zika, abor-

tion and health emergencies: a review of contemporary debates. Glob Health 
2019;15:49 . 

http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0007
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0007
https://doi.org/10.1002/gps.1432
https://doi.org/10.1177/070674370705200405
https://doi.org/10.1016/j.tcm.2021.09.009
https://doi.org/10.1007/s11481-020-09974-z
https://doi.org/10.1001/jama.2020.17709
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0013
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0013
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0013
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0013
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0013
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0013
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0014
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0014
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0014
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0014
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0014
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0015
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0015
https://doi.org/10.1212/WNL.0000000000010640
https://doi.org/10.1016/S0140-6736(20)32656-8
https://doi.org/10.1093/eurheartj/eht462
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0019
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0019
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0019
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0020
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0020
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0020
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0020
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0020
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0020
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0020
http://refhub.elsevier.com/S1050-1738(21)00119-5/sbref0020

